Introduction
Antenna diversity, also known as space diversity, is any one of several wireless diversity schemes that uses two or more antennas to improve the quality and reliability of a wireless link. Often, especially in urban and indoor environments, there is no clear line-of-sight (LOS) between transmitter and receiver. Instead the signal is reflected along multiple paths before finally being received. Each of these bounces can introduce phase shifts, time delays, attenuations, and distortions that can destructively interfere with one another at the aperture of the receiving antenna. In most scattering environments, antenna diversity is a practical, effective and, hence, a widely applied technique for reducing the effect of multipath fading [1] .
Antenna diversity is especially effective at mitigating these multipath situations. This is because multiple antennas offer a receiver several observations of the same signal. Each antenna will experience a different interference environment. Thus, if one antenna is experiencing a deep fade, it is likely that another has a sufficient signal. Collectively such a system can provide a robust link. While this is primarily seen in receiving systems (diversity reception), the analog has also proven valuable for transmitting systems (transmit diversity) as well.
The classical approach is to use multiple antennas at the receiver and perform combining or selection and switching in order to improve the quality of received signal. The problem with this system is the cost, size and power of the remote units. The use of multiple antennas and RF chains (selections and switching circuits) makes the remote units larger and more expensive. As a result, diversity techniques have almost exclusively applied to base stations to improve their reception quality. Base station often serves hundreds to thousands of remote units. It is economical to add equipments to base stations rather than the remote units. For this reason, transmit diversity schemes are very attractive. For instance, one antenna and one transmit chain may be added to base station to improve the reception quality of all the remote units in that the station"s coverage area [2] . Inherently an antenna diversity scheme requires additional hardware and integration versus a single antenna system but due to the commonality of the signal paths a fair amount of circuitry can be shared. Also with the multiple signals there is a greater processing demand placed on the receiver, which can lead to tighter design requirements. Typically, however, signal reliability is paramount and using multiple antennas is an effective way to decrease the number of drop-outs and lost connections. Diversity techniques are used to improve the performance of the radio channel without any increase in the transmitted power [5] .
II. Selection Diversity
Selection Processing presents only one antenna"s signal to the receiver at any given time [5] . The antenna chooses the best SNR among the received signals. In the figure 1 shown below the receiver selects the signal having max SNR. In selection diversity, we will assume that the channel is a flat fading Rayleigh multipath channel and the modulation is BPSK. 1. We have N receive antennas and one transmit antenna. 2. The channel is flat fading -In simple terms, it means that the multipath channel has only one tap. So, the convolution operation reduces to a simple multiplication. 3. The channel experienced by each receive antenna is randomly varying in time. For any receiving antenna, each transmitted symbol gets multiplied by a randomly varying complex number h i . As the channel under consideration is a Rayleigh channel, the real and imaginary parts of h i are Gaussian distributed having mean 0 and variance 1/2. 4. The channel experience by each receive antenna is independent from the channel experienced by other receive antennas. 5. On each receive antenna, the noise n has the Gaussian probability density function with
with µ=0 and
The noise on each receive antenna is independent from the noise on the other receive antennas. 6. At each receive antenna, the channel h i is known at the receiver. For example, on any receiving antenna, equalization is performed at the receiver by dividing the received symbol y i by the apriori known h i i.e. 
III. Equal-Gain Combining Diversity
Various techniques are known to combine the signals from multiple diversity branches. In Equal Gain Combining, each signal branch weighted with the same factor, irrespective of the signal amplitude. However, co-phasing of all signal is needed to avoid signal cancellation [18] . Thus, EGC is simpler to implement than Maximum Ratio Combining (MRC). The adaptively controller amplifiers / attenuators are not needed. Moreover, no channel amplitude estimation is needed. Figure: 2-branch Equal Gain Combining antenna diversity receiver (L = 5).
The average SNR improvement of EGC is typically about 1 dB worse than with MRC, but still much better than without diversity.
Receiver diversity is a form of space diversity, where there are multiple antennas at the receiver. The presence of receiver diversity poses an interesting problem -how do we use "effectively" the information from all the antennas to demodulate the data [11] . 1. We have N receive antennas and one transmit antenna. 2. The channel is flat fading -In simple terms, it means that the multipath channel has only one tap. So, the convolution operation reduces to a simple multiplication. 3. The channel experienced by each receive antenna is randomly varying in time. For any receiving antenna, each transmitted symbol gets multiplied by a randomly varying complex number ℎ . As the channel under consideration is a Rayleigh channel, the real and imaginary parts of ℎ are Gaussian distributed having mean The noise on each receive antenna is independent from the noise on the other receive antennas. 6. At each receive antenna, the channel ℎ is known at the receiver.
7. In the presence of channel ℎ , the instantaneous bit energy to noise ratio at any receiving antenna is 
IV. Maximum Ratio Combining Diversity
Various techniques are known to combine the signals from multiple diversity branches. In Maximum Ratio combining each signal branch is multiplied by a weight factor that is proportional to the signal amplitude [11] . That is, branches with strong signal are further amplified, while weak signals are attenuated. Figure: 3-branch antenna diversity receiver (L = 5). With MRC, the attenuation/amplification factor is proportional to the signal amplitude a i = r i for each channel i.
Receiver diversity is a form of space diversity, where there are multiple antennas at the receiver. The presence of receiver diversity poses an interesting problem -how do we use "effectively" the information from all the antennas to demodulate the data [14] . In Maximal Ratio Combining, we will assume that the channel is a flat fading Rayleigh multipath channel and the modulation is BPSK. We use the same constraints as defined in the Selection Diversity and Equal Gain Combining (EGC). Then repeat the same. 1. We have N receive antennas and one transmit antenna. 2. The channel is flat fading -In simple terms, it means that the multipath channel has only one tap. So, the convolution operation reduces to a simple multiplication. 3. The channel experienced by each receive antenna is randomly varying in time. For any receiving antenna, each transmitted symbol gets multiplied by a randomly varying complex numberℎ . As the channel under consideration is a Rayleigh channel, the real and imaginary parts of ℎ are Gaussian distributed having mean The noise on each receive antenna is independent from the noise on the other receive antennas. 6. At each receive antenna, the channel ℎ is known at the receiver.
7. In the presence of channel ℎ , the instantaneous bit energy to noise ratio at the receiving antenna is 
V.I.IV Simulation Result
In this work , we have observed the bit error rate and signal to noise ratio performances with the different receiver diversity technique, which is shown below-V.I.IV.A BER a) In the figure shown below the result for BER for selection diversity with Eb/No are taken. It can be clearly observed that BER is much better, when there are two receivers, which clearly shows that as the no. of receiver increases BER improves. 
V.I.IV.B Signal to noise ratio
Performance of different receiver diversity technique is shown below. In which it can be seen the changes in the value of SNR with the no. of receiving antenna. a) In the figure shown below the result for SNR for selection diversity with no. of receivers are taken. It can be clearly observed that SNR is much better, when no. of receiving antennas increases. which clearly shows that as the no. of receiving antenna increases SNR improves. 
V.II.I Result Comparison:
In the figure below, plot of the SNR with the different no. of antenna for all the three techniques have been shown. This clearly shows that SNR in case of MRC is much than that of Equal Gain and selection diversity. It is also observed that as the number of receiver increases SNR increases gradually. If the no. of antenna is 4 then it can be observed from the below figure the value of signal to noise ratio is more for Maximal Ratio Combining diversity technique as compare to Equal Gain Combining and Selection diversity technique and SNR value for Equal Gain Combining is more than the Selection diversity technique.
Fig: SNR Comparison

VI. Conclusion
As we know for the receiver diversity we have different diversity technique, out of which we used three technique-selection diversity, maximal ratio combining and equal gain combining for our work. BPSK modulation technique and rayleigh fading is used for checking the performance of these technique. We observed that when we calculated the value of SNR with different no. of antenna for these three techniques, selection diversity. For the calculation the bit error rate with respect to the Eb/No then again maximal ratio combining have lesser value as compare to the equal gain combining and selection diversity. So, we can say that the performance of the maximal ratio combining is better as compare to the equal gain combining and selection diversity.
